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Context: Family offers an important source of social support where individuals acquire
social abilities that are necessary to create positive human relationships. This influence
has been discussed by different sociological and psychological theories along the
life span of individuals. In medicine, empathy, teamwork, and lifelong learning have
been described as specific elements of professionalism that have special importance
in the interaction with patients and in physicians’ well-being at the workplace. This
study was performed with the aim of demonstrating the following hypothesis: In the
absence of specific training in empathy and teamwork and lifelong learning abilities,
their development in medical students is associated with the students’ perception of
loneliness from their family environment.
Methods: A cross-sectional study was performed in the only two medical schools
of Cusco (Peru), one private and the other public. Jefferson Scales of Empathy,
Teamwork, and Lifelong Learning were used as the main measures. Mother–son
and father–son relationships and family loneliness were measured to characterize
the family environment. In addition, information related to sex, medical school,
academic achievements, and place of origin were collected to control possible biases.
Comparative, correlation, and multiple regression analyses were performed among the
variables studied.
Results: In a sample of 818 medical students, differences by school appeared in
empathy, teamwork, lifelong learning, and family loneliness. In addition, family loneliness
showed an inverse correlation with empathy, teamwork, and learning measures.
While having a positive relationship with the mother was associated with a greater
development of empathy and learning abilities in the entire sample, a similar effect was
observed in father–son relationships, but only in the private medical school group. Finally,
in the public medical group, a multiple regression model explained 43% of the variability
of empathy based on a lineal relationship with teamwork (p < 0.001), lifelong learning
(p < 0.001), and family loneliness (p < 0.001).
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Conclusion: These findings confirm how family loneliness is detrimental to the
development of medical professionalism. Also, they support the important role that
the family, and especially parents, plays in the development of empathy, teamwork,
and abilities in medical students. Finally, these findings highlighted important differences
among students enrolled in public and private medical schools.
Keywords: attachment relationship, intergenerational solidarity theory, empathy, teamwork, lifelong learning,
loneliness, subjective well-being, medical students
INTRODUCTION
Parents as a Source of Social and
Emotional Learning
Several authors agree that, due to their intensity, relationships
between parents and their offspring have an important impact
in adult offspring’s life course (Polenick et al., 2018). According
to Fingerman (2001), the main reason is the complexity of these
types of relationships: mostly long-standing and emotionally
intense. In the case of the mother, this bond strengthens at
the moment of the birth during skin-to-skin contact between
mother and newborn baby (Hojat, 2016). Based on this, Bowlby
(1982) proposed his “attachment theory” as an explanation
for the dynamics (and its consequences) that accompanies the
infant’s repeated encounters with primary caregivers. According
to him, individuals develop internalized working models of their
relationships as they move from childhood to adulthood. For
some authors (Hojat, 2016), these early encounters, when they
are positive, create a solid basement for later interpersonal and
social relationships Ainsworth (1985a,b) argued, for example,
that this type of attachment developed in early childhood is likely
to endure throughout life. In adults, it has been demonstrated
that securely attached children, who developed a sense of trust
with their caregivers, develop the capacity to respond sensitively
and empathically toward others in their social relationships
(Kestenbaum et al., 1989). On the contrary, persons lacking
a secure attachment with their mother during their childhood
tend to express more aggressive, non-compliant, or, at least, less
empathic behaviors in their adulthood (Hojat, 1998). In students
of medicine, it has been reported that those who had a secure
attachment history were more likely to choose specialties that
require more interaction with patients (Ciechanowski et al., 2004;
Hojat et al., 2005).
From another scope, the “intergenerational solidarity theory”
states that positive and negative aspects of the current
relationships with parents contribute to their adult offspring’s
wellness and prosocial behaviors (Bengtson et al., 2002). Different
studies provide research evidence supporting this theory. For
example, it has been demonstrated that rewarding and supportive
ties with parents are linked to better wellness, whereas strain or
tension in parent–offspring relationships is associated with poor
wellness in their adulthood (Fingerman et al., 2008). In a recent
study in university students (Fingerman et al., 2012), researchers
observed that parents and offspring are more involved in one
another’s lives nowadays than in the past. This involvement,
measured in the weekly frequency of phone conversations
and in the frequency of parental financial, practical, and
emotional support, was characterized as a contributor in students’
life satisfaction.
Family Environment and Its Possible
Influence in the Development of
Empathy, Teamwork, and Lifelong
Learning Abilities
Medical professionalism refers to the sets of skills and values that
characterize the essence of humanism in physicians, regardless
of geographical, social, or cultural differences (Vivanco and
Delgado-Bolton, 2015). For measurement purposes, Veloski and
Hojat (2006) suggest that medical professionalism is achieved
by mastering three professional competences: empathy with
patients, abilities toward inter-professional collaborative work
with other healthcare professionals, and physician’s lifelong
learning abilities. The influence of individual and environmental
factors in the acquisition and development of these three
competences has been studied extensively in the last years.
Individual factors have been mainly associated with attitudinal
abilities (Hojat and Zuckerman, 2008; O’Tuathaigh et al.,
2019), while the environment has usually been associated with
certain academic and clinical settings where professional training
of medical students and physicians-in-training is performed
(Hafferty and O’Donnell, 2015; San-Martín et al., 2016). In fact,
a hierarchical environment has been associated with a poor
development of teamwork abilities in medicine in comparison
with nursing (Hojat et al., 1997, 2003; San-Martín et al., 2017;
Tuirán-Gutiérrez et al., 2019; Berduzco-Torres et al., 2020).
On the contrary, facilitating environments, either academic
(Smith et al., 2016) or professional (Bernabeo et al., 2018),
have shown a positive effect on the development of medical
professionalism. In addition, this experimental evidence suggests
that, in earlier stages of personal and professional development,
individuals are more sensitive to the influence of their closest
environment. Then, it is expected that family, the first and most
meaningful environment where individuals acquire self-esteem,
self-motivation, and social skills, can play an important role
of influence in the development of certain abilities associated
with professional competences, such as empathy, teamwork, or
lifelong learning abilities. In the last 30 years, increasing empirical
evidence reported from different cultural settings has supported
the role of influence that the family environment possibly plays
in medical professionalism. For example, having family problems
was associated with a decreased academic performance and an
increased attrition rate in medical students (Biggs et al., 1991).
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Also, medical students who reported during their childhood high
dissatisfaction with their parents (Hojat et al., 1990) or mostly
unavailable mothers (Hojat, 1996) showed higher intensity and
chronicity on loneliness and depression, low self-esteem and well-
being, more difficulties to address difficult stress events, and
less satisfaction with peer relationships. These findings acquire
special relevance taking into consideration two facts that have
been proven in recent studies with healthcare professionals: (i)
an inverse association between loneliness and empathy (Marilaf-
Caro et al., 2017; Soler-Gonzalez et al., 2017) and (ii) the inverse
association between empathy and work distress (Marilaf-Caro
et al., 2017; San-Martín et al., 2017; Yuguero et al., 2017). More
recently, one study reported in Spain that nursing students with
positive mother–son relationships showed less loneliness and
slightly greater empathetic abilities with patients (Domínguez
et al., 2017). Finally, in Chinese students of medicine (Li et al.,
2018), it was reported that a positive parental rearing pattern
helped in the cultivation of empathetic abilities in patient’s care.
In societies similar to the Peruvian one, in which university
students are often still living with their parents or close relatives,
it is expected that the family environment plays an important
role of influence in the development of students’ self-motivation
and social skills.
Based on the aforementioned framework, this study was
performed with the purpose of confirming the following
hypothesis: In the absence of a specific training in empathy
and teamwork and lifelong learning abilities, their development
in medical students is associated with students’ loneliness
perception in their family environment. Three research objectives
were established: (i) to analyze the type of association existing
between family environment and empathy, teamwork, and
lifelong learning measures; (ii) to identify differences in empathy,
teamwork, lifelong learning measures, and family environment
according to the variables collected (sex, medical school,
academic achievement, and students’ place of origin); and (iii) in
those cases where differences were confirmed, to characterize the
factors of influence in their development in separate groups.
MATERIALS AND METHODS
Participants
As inclusion criteria, this study included a sample composed
only of undergraduate students matriculated in the only two
medical schools, one private and the other one public, existing
in Cusco City (Peru). In the academic year 2018–2019, when
this study was performed, the number of undergraduate students
matriculated in both medical schools was 1,410. Taking this
into consideration, the sample size estimated for this study
was 784 students (for a confidence level of 95% and a
precision of 3.5%).
According to the medical curricula developed by both
institutions, those students were distributed into two groups:
students enrolled in preclinical undergraduate programs
(from the first until the third academic year) and students
enrolled in clinical undergraduate programs (from the
fourth until the sixth academic year). Neither of the two
medical schools offers training courses specifically oriented
toward the development of empathy, inter-professional
collaborative work (teamwork), or lifelong learning in its
medical curricula.
For the exclusion criteria: undergraduate students of
other disciplines different from medicine and undergraduate
medical students who were attending communitarian work
in isolated rural communities, and those who were attending
internship programs in institutions out of Cusco, were excluded
from this study.
Empathy, Teamwork, and Lifelong
Learning Measures
Empathy was measured with the medical student version of the
Jefferson Scale of Empathy (JSE-S) (Hojat et al., 2001). The JSE-S
evaluates students’ orientation toward empathetic relationships
with patients. The scale is composed of 20 items that are answered
following a Likert scale from 1 (strongly disagree) to 7 (strongly
agree). A higher score means that the student has a greater
orientation or behavioral tendency toward empathic engagement
in patient care (Hojat, 2016).
Teamwork was measured with the Jefferson Scale of Attitudes
toward Physician–Nurse Collaboration (JSAPNC) (Hojat et al.,
1999). The JSAPNC was originally developed to address areas
of physician–nurse interaction, including authority, autonomy,
shared responsibilities in patient care, collaborative decision
making, and role expectations (Hojat et al., 1999). The scale is
composed of 15 items that are answered following a Likert scale
from 1 (strongly disagree) to 4 (strongly agree).
Finally, lifelong learning was measured with the medical
student version of the Jefferson Scale of Physicians Lifelong
Learning (JeffSPLL-MS) (Wetzel et al., 2010). The JeffSPLL-MS
measures the development of skills related to information
gathering, the use of learning opportunities, and self-motivation.
The scale is composed of 14 items that are answered following a
Likert scale from 1 (strongly disagree) to 4 (strongly agree).
Family Environment Measures
The father–son and mother–son relationships, and students’
perception of loneliness in their family, were used as measures
of family environment. Students’ perception of their relationship
with the mother was measured using the following statement:
“the relationship with my mother is.” Respondents were invited
to answer using a Likert scale from 1 (There is no relationship) to
8 (Excellent). Perception of the relationship with the father was
calculated in a different item by replacing mother with father in
the aforementioned statement. Family loneliness was measured
using the family domain of the short version of the Social and
Emotional Loneliness Scale for Adults (SELSA-S) (Ditommaso
et al., 2004). The SELSA-S produces a global loneliness score
based in 15 items, as well as scores for three domains of
loneliness: family, romantic, and social. Higher scores in the
scale indicate a higher perception of loneliness. The family
domain of the SELSA-S is composed of five items that are
answered following a Likert scale from 1 (strongly disagree) to 7
(strongly agree).
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TABLE 1 | Descriptive analysis of the measures of empathy, teamwork, lifelong
learning, and family loneliness.
Statistics JSE-S JSAPNC JeffSPLL-MS SELSA-S/FD
n 790 801 808 808
Global scores
Possible range 20–140 15–60 14–56 5–35
Observed range 30–140 18–60 14–56 5–35
Median 103 43 44 12
Mean 100 43 43 13
Standard deviation 19 7 7 7
Alpha coefficient 0.87 0.82 0.87 0.81
JSE-S, medical students’ version of the Jefferson Scale of Empathy; JSPANC,
Jefferson Scale of Attitudes toward Physician–Nurse Collaboration; JeffSPLL-MS,
medical students’ version of the Jefferson Scale of Physicians Lifelong Learning;
SELSA-S/FD, family domain of the Social and Emotional Loneliness Scale for
Adults.
Sociodemographic Information
Finally, sex, age, medical school (public or private medical
school), academic achievements (students enrolled in the
preclinical or clinical phases of the undergraduate medical
studies), and students’ place of origin (originally from Cusco
City or not) were collected to determine possible biases in the
development of the elements measured.
Procedures
The aforementioned measures were included in a unique
questionnaire. This questionnaire was administered to
undergraduate medical students in the two participating
institutions. Questionnaires consisted of paper forms provided
together with a pencil and an information letter in enclosed
envelopes. Once questionnaires were responded to, they were
returned in their envelopes to local researchers following a
general protocol previously approved by the Comité Ético de
Investigación de La Rioja, an independent ethics committee
(ref. CEICLAR-PI-199), in November 2016. After obtaining
the administrative authorization from the two institutions
participating in this study (March 2018), both medical
schools provided administrative support to the process of
distribution and collection of questionnaires. The participation
of undergraduate medical students was voluntary, anonymous,
and secret. The process was carried out in accordance with the
ethical principles for medical research involving human subjects
of the Declaration of Helsinki. There was no potential risk for
the participants, and anonymity was guaranteed throughout the
entire data collection and later analysis.
Data Analysis
In the analysis, only the scales with all the items answered were
included and those in which the Cronbach’s alpha coefficient was
higher than 0.70.
In the entire sample, a multiple regression analysis was
performed to determine the factors of influence on the three
elements measured for medical professionalism. However, the
regression models obtained did not comply with all the
conditions that are necessary for statistical inference. Therefore,
TABLE 2 | Spearman’s correlation coefficients for empathy, teamwork, and lifelong




Entire sample −0.54*** −0.27*** −0.44***
Private medical school group −0.55*** −0.27*** −0.45***
Public medical school group −0.51*** −0.20** −0.39***
Positive mother–son relationship
Entire sample 0.15*** 0.02 0.13***
Private medical school group 0.17*** 0.03 0.13**
Public medical school group 0.19** 0.01 0.17**
Positive father–son relationship
Entire sample 0.05 −0.04 0.11**
Private medical school group 0.08 −0.01 0.13**
Public medical school group 0.05 0.08 0.09
**p < 0.01; ***p < 0.001.
in the entire sample, an analysis of variance (ANOVA) was
used to compare empathy, teamwork, lifelong learning, and
family environment measures according to sex, medical school,
academic achievements, and place of origin in order to determine
differences by study groups. In these analyses, partial eta-squared
values were calculated to estimate the size effect of each variable,
while the others with statistical difference were controlled. Effect
sizes less than 0.01 were considered negligible, thus practically
insignificant (Hojat and Xu, 2004; Pierce et al., 2004; Lakens,
2013). On the contrary, effect sizes between 0.01 and 0.058 were
interpreted as small, between 0.059 and 0.137 were considered
as medium, and equal to or greater than 0.138 were interpreted
as large (Lawson et al., 2019). As normality was not achieved,
Spearman’s correlation coefficients were used to calculate the
associations between empathy, teamwork, and lifelong learning
measures and family environment measures in the entire sample.
The entire sample was divided into study groups in those cases
where differences in empathy, teamwork, and lifelong learning
measures were confirmed, and further analyses were performed
comparing separate groups.
All analyses were done in R language, version 3.5.2, for
Windows. In the statistical analysis, nortest (Gross and Ligges,
2015), apaTABLE (Stanley, 2018), and multilevel (Bliese, 2016)
packages were included.
RESULTS
The participants included 818 students (349 males and 469
females), totaling 82% of all the undergraduate students enrolled
in the two medical schools of Cusco. Of them, 238 belonged to
the public medical school and 580 belonged to the private one.
The average age was 21 years (SD = 3), with a range between 17
and 51 years. Based on their place of origin, 547 were originally
from Cusco City and 271 were students coming from other
cities. According to academic achievements, 617 students were
enrolled in the preclinical phase of their medical studies and
201 in the clinical phase. All the scales used presented adequate
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FIGURE 1 | Comparisons of the global scores of empathy (Jefferson Scale of Empathy, JSE), teamwork (Jefferson Scale of Attitudes toward Physician–Nurse
Collaboration, JSPANC), and lifelong learning (Jefferson Scale of Physicians Lifelong Learning, JeffSPLL) according to medical school (A) and sex (B). ***p < 0.001.
TABLE 3 | Two-way ANOVA of empathy, teamwork, and lifelong learning by
medical school, sex, and academic achievement, as sources of variation.
Source of variation Empathy
F(1,785) η2 ηp2 p
Main effects
Medical school (public vs.
private)
69.49 0.02 0.02 <0.001
Sex (male vs. female) 19.43 0.08 0.08 <0.001
Two-way interaction
Medical school–sex 1.72 0.002 0.002 0.19
Source of variation Teamwork
F(1, 796) η2 ηp2 p
Main effects
Medical school (public vs.
private)
48.99 0.06 0.06 <0.001
Academic achievement
(pre-clinics vs. clinics)




0.47 0.00 0.00 0.49
Source of variation Lifelong learning
F(1, 802) η2 ηp2 p
Main effects
Medical school (public vs.
private)
20.58 0.02 0.02 <0.001
Sex (male vs. female) 2.64 0.003 0.003 0.10
Two-way interaction
Medical school–sex 4.76 0.006 0.006 0.03
F(df), F-value(degrees of freedom); η2, eta-squared; ηp2, partial eta-squared; p,
p-value.
psychometric properties with alpha coefficient properties over 0.8
(see Table 1).
Analyses in the Entire Sample
A multiple regression analysis was performed in the entire sample
in order to determine the factors of influence on the three
elements measured for medical professionalism. However, the
regression models obtained in this analysis did not comply with
all the conditions that are necessary for statistical inference
(normality, zero mean, constant variance and incorrectness of the
residuals, and linearity and absence of multicollinearity).
Therefore, a correlation analysis was performed to determine
the type of association existing between empathy, teamwork,
and lifelong learning scores and family environment measures
(first research objective). Correlation analyses confirmed a direct
relationship between having a positive relationship with the
mother and global scores of medical empathy (ρ = 0.15,
p < 0.001) and lifelong learning (ρ = 0.13, p < 0.001). A similar
association was also observed for the father–son relationship,
but only in the case of lifelong learning (ρ = 0.11, p = 0.001).
On the contrary, perceiving loneliness in the family showed a
negative correlation with global scores of empathy (ρ = −0.54,
p < 0.001), teamwork (ρ = −0.27, p < 0.001), and lifelong
learning (ρ = −0.44, p < 0.001). A complete summary of this
analysis is shown in Table 2.
Analyses in Separate Groups
Based on the outcomes observed in previous analyses, an analysis
of variance was performed for each main measure studied in
order to identify differences that were associated with some of
the variables collected in the sociodemographic form (second
research objective).
A two-way ANOVA, in the case of empathy, confirmed
differences according to the “sex” and “medical school”
variables (Figure 1), with small (ηp2 = 0.02) and medium
(ηp2 = 0.08) effect sizes, respectively. In the case of
teamwork, a two-way ANOVA also confirmed differences
according to the “medical school” (Figure 1) and “academic
achievement” variables. However, while “medical school”
showed a medium effect size (ηp2 = 0.06), the effect size
for “academic achievement” was negligible (ηp2 = 0.009).
Finally, a two-way ANOVA confirmed differences in global
scores of lifelong learning according to “medical school”
(Figure 1) and the interaction of “medical school by sex.”
But only in the case of “medical school” was the effect size
important (ηp2 = 0.02). The summary of these findings is shown
in Table 3.
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FIGURE 2 | Comparisons of the scores of family loneliness (family domain of the Social and Emotional Loneliness Scale for Adults, SELSA-S/FD) according to
medical school (A) and sex (B). ∗∗∗p < 0.001.
A two-way ANOVA also confirmed that students’ perception
of family loneliness was greater in male students (p < 0.001,
ηp
2 = 0.03) and in students matriculated in the private medical
school (p < 0.001, ηp2 = 0.02), as is shown in Figure 2. On
the other hand, two one-way ANOVA confirmed differences
in mother–son relationships according to “sex” (p = 0.046)
and in father–son relationships according to “medical school”
(p = 0.009). However, in both cases, analyses revealed that the
effect sizes were negligible (ηp2 < 0.01). A summary of these
findings is presented in Table 4.
Separate correlation analyses performed in both medical
school groups showed associations similar to the ones reported
in the entire sample, with the exception of the father–son
relationship. Indeed, having a positive relationship with the
father showed a positive correlation with empathy only in
the case of students matriculated in the private university
(ρ = 0.13, p = 0.001). In students enrolled in the public
university, this association was not confirmed (ρ = 0.09,
p = 0.18), as is shown in Table 2. Separate correlation analyses
by sex groups showed similar associations between empathy
and family environment measures to the ones reported in
the entire sample. Similar findings were also observed for
family environment measures and teamwork abilities in the
correlation analyses done in student groups according to
academic achievements.
Based on the results observed in the aforementioned analyses,
a multiple lineal regression analysis was performed separately
in both medical school groups (third research objective). From
this analysis, a regression model explaining the 43% variance in
empathy was obtained, but only for the public medical school
group (Table 5). According to this model, teamwork (p< 0.001),
lifelong learning (p < 0.001), and family loneliness (p < 0.001)
appeared as influencing factors in the development of medical
empathy. This model complied with all the conditions necessary
for statistic inference.
TABLE 4 | ANOVA of family loneliness and mother–son and father–son
relationships by medical school and sex, as sources of variation.
Source of variation Family loneliness
F(1, 802) η2 ηp2 p
Main effects
Medical school (public vs. private) 19.70 0.02 0.02 <0.001
Sex (male vs. female) 23.36 0.03 0.03 <0.001
Two-way interaction
Medical school–sex 2.70 0.003 0.003 0.10
Source of variation Mother–son relationship
F(1, 813) η2 ηp2 p
Main effect
Sex (male vs. female) 4.00 0.005 0.005 0.046
Source of variation Father–son relationship
F(1, 813) η2 ηp2 p
Main effect
Medical school (public vs. private) 6.91 0.008 0.008 0.009
F(df), F-value(degrees of freedom); η2, eta-squared; ηp2, partial eta-squared; p,
p-value.
DISCUSSION
The relationship between family environment and empathy,
teamwork, and lifelong learning measures was confirmed in the
entire sample and in separate groups. In the case of family
loneliness, the inverse correlation with the three measured
elements observed in this study is in consonance with findings
reported in previous studies performed in Latin American
and Spanish healthcare professionals (Marilaf-Caro et al., 2017;
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Soler-Gonzalez et al., 2017) and in Spanish nursing students
(Domínguez et al., 2017). Regarding the figure of the mother
and the father, the findings observed in this study suggest that
the mother plays a positive role of influence in the development
of empathy and learning abilities. This role has been previously
described in students of medicine (Hojat et al., 2005) and nursing
(Domínguez et al., 2017), but only in relation to empathy.
Furthermore, the role that the mother (in the entire sample)
and the father (in the private medical school group) have in the
improvement of learning abilities is quite an innovative finding
this study is reporting as, up to now, the available studies in the
field had described this effect only in children and teenagers, but
not in adults. In fact, in teenagers, the mother (De la Iglesia et al.,
2014) and the father (Cooper, 2009) have been described as the
main sources of psychological and motivational support with an
important effect in the academic success of their children.
The findings observed in this study reveal important
differences in the elements measured according to medical
school (private vs. public). Students matriculated in the private
university presented lower scores on empathy, teamwork, and
lifelong learning in comparison to those enrolled in the public
one. In addition, students enrolled in the public medical school
presented better indicators on family environment measures.
Taking into consideration that the differences reported in
the elements measured for medical professionalism are not
associated with the medical program of both institutions
(neither of the two medical schools participating in this study
offers training courses specifically oriented toward empathy,
teamwork, or lifelong learning in their formal curricula), a
plausible explanation for this difference is the recognized
social and economic inequalities existing in Peru and in other
Latin American countries. The findings showed that students
matriculated in the private medical school perceived more
family loneliness than those matriculated in the public one.
These findings are in consonance with other studies where
it has been described that caregivers’ educational history and
personal experiences play an important role of influence in the
professional aspirations of Peruvian young adults (Benavides
et al., 2006; Crivello, 2011; Mena, 2012; Guerrero et al., 2016).
In Peruvian families, especially in the rural areas, reaching
higher education has a great value as a way to “become
somebody” (Crivello, 2011) and an escape from poverty (Boyden,
2013). In private institutions, where students must pay a fee,
studying medicine implies an important investment for families.
In consequence, parents tend to spend more time at work
and less time with their children. It is reasonable that, under
these circumstances, medical students perceive more family
loneliness, acquire more commitment toward their caregivers,
but also are under more stress caused by the fact of being
an economic burden for their families. On the other hand, in
family groups with parents more dedicated to work instead
of spending time with their family, it is possible that children
tend to develop less social abilities than those who spend
more time with their parents. In accordance with this, some
studies highlighted some significant differences in working
opportunities (Hernández-Gálvez and Roldán-Valadez, 2019)
and in the election of specialty (Gutiérrez-Cirlos et al., 2017)
TABLE 5 | Multiple regression model for empathy global scores of undergraduate
students matriculated in the public medical school of Cusco.
Predictors β SE t p
Teamwork abilities (JSAPNC) +0.69 0.14 +4.89 <0.001
Lifelong learning abilities (JeffSPLL-MS) +0.69 0.16 +4.30 <0.001
Family loneliness (SELSA-S/FD) −0.84 0.15 −5.75 <0.001
JSPANC, Jefferson Scale of Attitudes toward Physician–Nurse Collaboration;
JeffSPLL-MS, medical students’ version of the Jefferson Scale of Physicians
Lifelong Learning; SELSA-S/FD, family domain of the Social and Emotional
Loneliness Scale for Adults; β, beta coefficient; SE, standard error; t, t experimental;
p, p-value.
in medical students associated with the medical school, private
or public, where they studied their career. In a recent study,
Li and colleagues reported that medical students from the best-
ranked American universities tend to develop less altruistic
and humanitarian professional attitudes (Li et al., 2017). In
accordance with this, the lower development of empathy,
teamwork, and lifelong learning abilities among students enrolled
in the private medical school of Cusco can be another
consequence of the exposition to a more elitist professional
environment in the absence of a targeted educational program
on these three abilities.
Differences in empathy and in family environment also
appeared according to sex. These differences, in the case of
empathy, are in accordance with the gender differences reported
in social behavior, interpersonal abilities, and empathetic
engagement (Hojat, 2016). In the specific case of medical
empathy, similar differences have been described in studies
with undergraduate medical students in the United States
(Hojat et al., 2002, 2005), Spain, and Latin American countries
(Alcorta-Garza et al., 2016). Social learning, role expectations,
sociocultural factors, evolutionary history, and hormonal and
physiological differences have been described as some plausible
causes of such differences in empathetic abilities (Hojat, 2016).
The findings also revealed that male students perceive more
family loneliness than do their female peers. These findings
are also consistent with some characteristics and parenting
behavior styles that are still dominant in Peruvian society,
which are associated with family kinship, household structures,
and social stereotypes related to gender roles (Scott, 1990;
Aufseeser, 2019).
When medical school groups were analyzed separately, a
regression model in the public medical school group revealed
that teamwork and lifelong learning play a role of positive
influence in the development of empathy. This finding brings
new evidence supporting the role of these three elements as
specific components of medical professionalism (Veloski and
Hojat, 2006). In addition, this analysis confirmed the negative
influence that family loneliness has in the development of medical
empathy in those students. The impossibility of obtaining a
regression model in the private medical school group reinforces
the idea that there are many more factors of influence in this
group, probably associated with some other aspects that have not
been covered in this study and could be associated with individual
and environmental factors.
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CONCLUSION
In conclusion, these findings confirm that the early development
of empathy, teamwork, and lifelong learning abilities, as part
of their professional medical competences, is sensitive to
the influence of factors related to the family environment,
especially in the absence of targeted educational programs
included in the medical curricula. These findings also bring
new evidence supporting the important role that family
plays in the development of professionalism in undergraduate
medical students.
Limitations
This study is mainly aimed at the specific situation of students
during their medical degree. Therefore, these findings are not
necessarily transferable to postgraduate education or professional
work. Further studies are also needed to characterize the factors
influencing the development of medical professionalism in
students matriculated in private medical schools of Peru since it
seems that the family environments of the students matriculated
in these institutions present some important differences in
comparison to those who are in public schools. Furthermore, this
study was performed in the only two medical schools located in
one Peruvian city in the Andean region. Even though Cusco has
a relevant importance in the Andean region of Latin America
due to its strategic position and multicultural and multilingual
social structure, further studies in other geographical and cultural
contexts are required in order to determine the existence of
possible similarities.
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